We analzed the target displacement of five different profiles to estimate the 1 relationship between the target displacement and the maximum deflection. We knew 2 the how much maximum deflection needed since we designed our 2D precursor. 3 Therefore, if we know the target displacement, we can generate any size of profile 4 within the range between 0.5× to 1.5×. (The curve fitting and equation are calculated 5 using commercial packages from MATLAB). 6 7 Figure S4 . Relationship between the target displacement and the maximum deflection. 8
The curve predicts the target displacement in range between profile 0.5× to 1.5×. The 9 equation of = −0.0115 2 + 1.0409 + 6.1469 can be applied for observing the 10 target displacement in different profiles. There is a limitation to create varieties of three-dimensional shape by using the 3 ribbon, which does not contain any pattern on the surface since the profile change does 4 not create a big difference in entire deformed shape. However, thickness change can 5 greatly affect the deformed shape and is a very effective method for creating unique 6
shape. The descending thickness change is changing the thickness linearly from one 7 end of the ribbon to the other end. For example, the strawberry and crown profiles can 8 be obtained with the patterns in figure 1 (Main text), and Figure S6 shows the deformed 9 configurations of five different thickness ratios at three displacements. The curvature 10 of the deformed shape increases as thickness ratio decreases since the thinner section 11 causes relatively large curvature. Another finding is that when the thickness ratio is 12 small, the deflection along the z axis reaches the maximum in early stage smaller 13 displacement. can only be applied to specific spots on a ribbon, and this pattern can create irregular 6 bumps at deformed ribbons. In other words, a ribbon with line cuts applied to specific 7 spots can trigger sudden curvature changes. 8
The profiles of kiwi and wheel are two examples where two line cuts are created on 9 the ribbons as shown in Figure 1 
2
Overlap portions are observed in reference configuration as shows in Figure S8  3 (A). In ANSYS WORKBENCH, the shape transformation of the two-dimensional 4 ribbon can be achieved by applying the targeted displacement only since two different 5 ribbons can penetrate each other in the computational software. However, this does not 6 reflect the real transformational sequence. As a result, the special sequence must be 7 considered to achieve the three-dimensional closed shape deformation. Each ribbon 8 limits the shape deformation of the others. One possible method is applying the rotation 9 on one fixed base to avoid overlapping. Following steps are shown to demonstrate the 10 actual sequence from two-dimensional to three-dimensional. The negative sign indicates the overlap and the positive sign indicates gap. The S10 11
shows the contact condition in various displacement. 
Experimental devices 1
The device is used for measuring the size of displacement and maximum 2 deflection in the single ribbon. The device is called "Extend table "that changes the 3 rotational motion to liner motion. The stepping motor is set on the bottom of device, 4
we make a simple algorithm to precisely control the size of displacement rather than 5 manually move the fixing base. 6 The main purpose of this device is to make a 3D closed shape by using several 1 identical ribbons. The experimental device needs to be designed with one side fixed 2 to the bottom and the other stays adjustable to be moved toward the fixed side. The 3 device is consisted of a main frame made with acrylic plates and two base parts in the 4 center which are modifiable along the pole in the center. We use this device to make 5 approximate comparison with the simulation results from the ANSYS Workbench. 
